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Tlie invetxtion is concemedl vrLth a multi-layer film 
stjructaare, espsaially label -etracture for latelitxg of 

^ bottles, glass bottles as well as plastic. .bottles ^ oans, 
jars a-"'^ other oontainere. Such structures are already 
known in a high nuiriber of various coiribinations . A refere- 
nce is laade for exan©Xe to BP-Bl-B4360r BP-Bl-450331, 
GB-PS-1383622, QB-T?S-12a4766, US-PS-4 207 402. US-PS-4 

" 904 324r DB-OS-43 15 006, EP-AI-SIZ 613, US-PS-3^27S,7Z0 
and. Belgium patent 706 673 • 

The film structure, especially printed with for exainple 
trade names, user directions or other information, may 
^ be used for applications sucSh as wrapping of articles, 
printed sheets, for eacaac*!© lying under dishes on 
the table. TSie multi-layer film label -structure will be 
used for labeling of bottles, jars and so on. 

All the known label -structures have certain advantages 
and disadvantages related to the demands especially for 
labeling purposes* There is the need for a transparent 
label as well as for an opaqiAe label. Further, a good 
g printability is highly desired. Also, the label should 

be able to be applied on a shrink or a nan- shrink app- . 
lication. For a seaming of the label edges and its app- 
lication to a container as mentioned above, it should be 
possible, to use glue or'^^blvent or a heat sealing *te- 
Ghnicgiie with possibly the same label stock- With respect 
to production demands, it should be possible, to produce 
the label in different modifications without the need to 
change too much of the production line or even to use 
different production lines. Further aspects are a des- 
ired ease of recycling and broad application to various 
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prlntin? processes. Tb.e label surface slvpulA be possibly 
such tliat £or prlxitiizxg no or neaxly no pre- treatment: Is 
required. 

J Based on thiS/ tlis invention is concerned with the te- 
chnical problem to provide for a concept of a multi- 
layer film structure, especially a film label-structure, 
being able to fulfil most if not all requir«nents for 
todays demands, especially labeling demands, being pro- 
^ ducible with generally the same equipment with transpa- 
r^t and opaque properties, whereby possibly the overall 
costs of the structTire are in the lower region. 

This technical problem is first solved by the concept of 
g claim 1, providing the concept of a multi-layer film 
label-structure, having a shrinkability, with a first 
and a second outer layer and a third ixmer layer between 
the first and second layer, all layers consisting essen- 
tially of polystyrene, wherry the overall thickness is 
jg in the range of 0,5 to at least 4 mils (0,012 to 0,102 
mm) and the first and second layer do consist of general 
p\irpoBe atyrenic resins whereas the third layer does 
consist of a modified tough polystyrene with modifiers 
sudh as butadiene and/or acrylat and with such an amount 
25 on those modifiers, that the third layer piay function as 
a carrier layer for the first and second layer, in terms 
of allowing to produce the label-structure according to 
the coextruBion process. The overall thickness may be 
especially up to 0,03; or between the latter val^ie and 
jj up to 0,06; or between the latter value and up to 0,09; 
or betveen the latter value and up to 0,10; or between 
the latter value and up to 0,li; or between the latter 
value and up to 0,12. This includes also the so called 
bubble blowing method, fflae ooeactrusion technology is 
ji preferred because of the basic cost and ease of opera- 
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tlon axwi control. In. the coesriirusion technique th.e 
preferred practice is to eniploy a coextrusion die wliic3li 
has au atmular circular opening and the compoBite struct- 
ure is initially formed as a taabular shape by what is 
referred to in the art as "blown txibular bubble" te- 
chnique This type of coextrusion die is set fourth in 
5PB Journal ^ Norverober 1969r Volume 25, page 4, entitled 
«<Coextrasion of Blown Film Lamirxation." • In this known 
coextrusion techniqpaer the circular opening is fed from 
two or more independent extruders and/ in the particular 
instance the outer layers could be supplied from separa- 
te or a common extruder. The middle layer would be form- 
ed from a different eactruder than used for the other 
layers. The tubular meiober exiting from the die is blown, 
into a buJDble by conventional "biabble" forming techni- 
ques dLncluding air cooling o£ the inner and outer surf- 
ace of the bubble » The bubble is pulled away from the 
die in the vertical direction as the bubble cools stres- 
ses are imparted which form shrinJ<; properties to the 
label in the machine direction- By balancing the machine 
direction pull and the biibble blow-up r the desired mac- 
hine direction and cross directicm properties for shrin- 
king can be controlled* Preferably, the shrinkabllity is 
of a four to one ratio or more <f pe. five to one, six to 
one, seven to one, eight' to one) . Also the further known 
coextrusion technique may be employed, i.e. the flat die 
extrusion process « 

In the case of opaque design pigments and additives to 
form a gas at extrusion temperature can. be added to form 
a cellular (and lower density) opaque structure. a3ie 
tezm ■'general purpose styrenic resins refer© to styre- 
nic resins with little or no rubber modification. Also 
it is refered to so called crystal polystyrene or pure 
polystyrene or a polystyrene having very low additives 
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or mpdif iers respectivly, Tfee term "oaodif ied tough po- 
lystyrene" refers especially to highly rubber modified 
polystyrene/ such as known as high intact polystyrene or 
medium intact polystyrene. OAie letter once are especia- 
lly of advantage for the opaque version of the stiruat- 
ure. Further, with respect to the modified tough po-- 
lystyrenes are known so called styrolux and "K-resin" , 
»K- resin" is a product of Philippe Petroleum Chemical, 
Styrolux is a styren© butadiene block copolymers/ having 
for example an amount of 20 to 28% butadiene. Styrolux 
is a product and a trade name o£ BASF. 

The term "modified tough polystyrene" refers also to 
polystyrene with an additive as described in the Euro- 
pean patent 0 983 308 Bl. The disclosure of this Euro- 
pean patent is imported by reference in the present 
application. This also in respect of features described 
in the said European patent to be incoacporated in claims 
of the present application* 

ZD 

The advantage of the described concept is first the 
flexibility of producing a transparent or opaque vers- 
ion. Second is the very good properties of the outer 
layers/ consisting of general piirpose styxenic resins or 

25 polystyrene, especially in terms of printability. These 
are especially achieved by voiding particles such as 
gels/ often present on the surface of 100% highly modi- 
fied styrenes/ such as styrolux film. Further, with 
respect to shrink applications. Whereas shrink applicati- 

311 ons are very often in the wrapping, especially labeling 
technique/ it ie of advantage that the label -structure 
described here may be also without modifications be 
applied in non-shrink applications. Still further is 
also of advantage/ that such label stock can be produced 

jj with a high amotmt of regular / general purpose polys tyr- 
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one, being available curr«itly at ccMnparatively low 
costs, wHereas tlie adaitivee such as butaaieaer aorylat 
and so on are reduced connpared to Imovna structures , 
especially label- structures, based on polystyrene. It is 
also of advantage tbat a structure, especially a label - 
structure, according to a concept described here, botb 
transparent and opagiie/ loay be produced tn a co^trusion 
process or a so called bubble blowing process, prefera- 
bly single bubble process, or double bubble process: It 
is not necessary to use the very capital intensive 
tenter frame process. Tlie bx^Cbble blowing or coesctrusion 
process may also be a iiorizontal process, wbereas tjae 
vertica.1 process is preferred- Xn furtber detail for 
providing tbe opaqiae version, it is pref erred r that tbe 
third layer is pigmented or voided or foamed. With res- 
pect to the eoQUiing, it is also preferred", to foam on a 
chemically base, whereas it is also possible, to foam 
with inert additives. Beside this also the flat die 
coextrusion technique is useable with advantage, Kie 
voiding or foaming step provides two desirable features 
to the structure, especiSjlly label -structure, lower 
density due to the void pockets and light scattering of 
transmitted light Improving opacity. Obviously, voiding 
is also of advantage in terms of weight. For the general 
concept, the first and second layer shall, provide from 
10 to 75 % of the overall weight/ thictaxess of the label- 
structure. This is in more detail a share of 40 to 75% 
(especially up to 45% or between the latter value and up 
to 50%; or between the latter value Mid up to 55%, or 
between the latter value and up to 60%; or between the 
latter value and up to S5%; or between the latter value 
and up to 70%; or between the latter value and up to 
75%) in case the third layer is trawsparent and theref- 
ore the hole structure, especially label- structure, is 
transparent, as the first and second layer are in all 
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■v'arslozis feraneparepit . And it le ia the range of 10 to 
S0% (especially up to 15% or betweaa the latter value 
and tap to 20% > or between tlie latter value andTvp to 
25%; or between the latter value and up to 30%; or bet- 
j ween the latter value and up to 35%; or between the 

latter value and up to 40% j or between the latter value 
and up to 45%; or between the latter value and up to 
50%) in case the third layier is qpa«iue. The skin layers 
or outer layers respectively are balanced and form the 
]Q bulk of the material beia^ used. 

Whereas it is presently preferred, to have always and at 
least three layer structure, especially label-structure, 
the ixrveative concept does also refer to a only two 
g layer Byatem, Xa such a two layer system, one layer is 
produced according to the mentioned first or second 
layer and the second layer is produced according to the 
mentioned third layer. 

2S in further detail, it Is also possible, to have such 
structure, especially label-structure, recycled and to 
have the recycled material conflsined to the third layer 
or even Incorporated in a fourth, preferably inner 
layer. As to this it is not essential, but preferred, 
15 that the recycled material does consist of the same 
label stock. Since the materials used to produce the 
structure, especially label-structure, described here 
are compatible, the generated out of specification 
stock, especially label stock, and trim can be recycled 
a into the outer layer of the opague label atodk by read- 
justing the additives as mentioned, especially the 
aaaoimt of virgin "K» resin used in the third layer. The 
recycled material can also be placed in a s^arate inter- 
nal layer. 

a 
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Subiect of tHe iuvenifclon. Is also a method for producing 
a polyptyxeae based xwulti-layer structure^ especially 
lai>el-st;rtacture, with a middle layer (third layer) of 
tough polystyrene r having additives such as butadiene 
and acrylat or consisting of so called "K-rasin" wlier^y 
is focused on that in a first step one or two outer 
layers are put on the middle layer preferably by coeactru- 
sion, such outer layers consisting essentially of gene- 
ral purpose styrenic resins and that the so built label - 
structuxe will be in a second step blown up, whereby the 
XEviddle layer functions as carrier in teims of toughness 
for the outer leyers* *l?he blox^n-ng up may be carried out 
in a so called bubble blowing process. As to further 
details of the method it is referred to the above des- 
cription. 

Ftorther sTobject matter of the invention is also an . 
article such as a glass container^ labeled with a multi- 
layer label -structure in one of the embodiments as des- 
cribed before. The container may also be a metal contain 
ner or a plastic container i. 

of importance Is for all products and methods described 
that the srinkablity is in machine direction (MD) . 
Especially only in machine direction. This means in 
extrusion direction. "Only" in madhine direction does of 
course meem that there must be always also some little 
shrinkability in cross direction (CD) relative to the 
machine direction- However^ this CD shrinkability is as 
low as possible f f .e» in the range 1 to 10% (2%, 3%^ 4%r 
S%r 7%^ 8%, 9% or even in between such values) of 

the shrinJcablity in MD. Therefore, in the following it 
is refered in so far to a shrixlkabillty "almost^' only In 
machine direction. 
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XxL tlxe following^ tlie Inventiion Is described as exaiople 
in t:enas o£ a film la3bel-&truct:ure product, with 
refesreacs to tlie accoscpanixig drawings , wherein shows: 

Pig, 1 a. vertical eecticinal view of a first multi- 
layer film label-structure; 

Fig» 2 a view according to fig. 1 of a second label- 
structure; 

Described and shown is, first with reference to fig. 1^ 
a cross ssction^l view of a first multi-layer film label- 
structure 1 with a middle layer 2 and two outer layers 
3* 4, The label-structure is transparent. 



The middle I layer 2 does consist of polys tyrene, having 
additives such as butadiene and/or acrylat. More specif i- 
callyr the middle layer 2 may consist of a so called 
"K-resin", as it is produced by Philipps Petroleum Chemi- 
711 calB. The middle layer 2 may also consist of a mixture 
of approxdLmatly 50 % polystyrene and 50 % styrolux. 
"Styrolux" refers to a styrene butadiene block copolymere 
having an amount of butadiene from 20 to 28%* The outer 
layers 3, 4 are nearly completly or up to about 75 % of 
25 pure/ so called crystal polystyrene. The remainder of 

the outer layers may also be additives such as butadiene 
and/or acrylat. 

The total thidcness Dl of a label-stzructure according to 
a fig, 1 be about 0,5 to at least 4 mils (0,012 to 0,102 
mm) . The thickness can- even be also essentially higher 
as 4 mils- The thickness dl of the middle layer 2 is 
ebout halve of Dl (40%, 45%r 50%, 55% or 60% of dl or 
even in between thoee values) or less, whereas the 



EmPf,zeit:(]9/0a/2002 16:!?8 



9. SEP, 2002-16:27 ^RIEDER & PARTNER WUPPBRTAL NR. 200 S. 16 



IS 



21 



€hiclaiBBS d2 of tlie outer layer 3 or tlie outer layer 4 
is about one fourth (30%, 28%, 26%, 24%r '22%, 20% or 
even in laetweea tliose values) o£ tlie overall thickuesB 
Dl. 

»rh.e transparency of a label-structure according to fig^ 
X is mucb. bigber than \ip to now Imown for a mono layer 
label/ Furtber/ tbe scrateb resiatance is iraprovea. Also 
tbe printabllity is improved. ' 

The label-etructure 5 according to fig. 2 is opaque. a}be 
middle layer 6 of tbe lab el- structure 5 does czonsist of 
polystyrene, basically as described before. However, tbe 
jniddle layer 6 is foamed or voided or pigmented, such, 
that tbe transparency of polystyrene is suspended. OJbe 
two outer layers 7 and 8 do again consist of pure, 
crystal polystyrene or slightly modified polystyrene, 
also as (described aborve with, reference to fig. 1- One or 
both outer layers are printed witb f -e. trade names of 
tbe product, information to use tbe product and so on- 



oaie overall tbiekness is about 7 poa, Tbe tbickness may 
vary witbin tbe ranges described above. 

2 The features of tbe invention disclosed in tbe preceding 
description, tbe drawings and the claims may be individu- 
ally as well as in a free combination of importance for 
tbe realization of tbe invention, in tbe disclosure of 
tbe invention herewith also the disclosure of the appro- 

^ priate/attacbed priority document (copy of tbe prior 
application) are enclosed with their full content. 
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C 1j A I M S 

1. Fre£er^ly co^extruded iault;l-layer structrure, especia- 
lly mult^l-layer film et^rupt^ure, with a first and a 

5 second outer layer and a ttiird Ixmer layer between tlie 
first and second layer* all layers consisting eesential- 
ly of polystyrene, whereby ttia overall thLicknese is in 
the range o£ 0,5 to at least ft mils (0^012 to 0,102 mm 
or more) and the £irst and second layer do consist of 
general purpose styrenic resin nAiereas the third layer 
does aoneist o£ a modified tough polystyrene with modi- 
fiers such as butadiene and/ or acrylat and/or similar 
modifiers, and with such an amount of those modifiers, 
that the third layer iRay function as a carrier layer for 
^ the £irst and second layer, in teoas of allowing to 

produce the label** structure according to the coextrusion 
process • 

2. Film structure according to claim 1, characterized by 
g a shrinkablity in extrusion direction. 

3 • Structure according to one or more of the proceding 
claims or especially to one of them, characterized in 
that the third layer is pigmented ► 

25 

4. Staructure according to one or more of the proceding 
claims or especially to one of them, characterized dLn 
that the third layer is voided, 

311 5. Structure according to one or more of the proceding 
claims or especially to one of them, characterised in 
that the third layer is foamedL. 

Structure according to one or more of the proceding 
H claims or especially to one of them/ characterized in 
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that: tlie first ana second layers do provide ca. 25 to 
ca* 75 % o£ tlie overall weight/ thictexass / 

7. Structure according to on© or more of the preceding 
claims or especially to on© of them, characterized in 
tihat the first and. second layer do provide ca. 50 to ca. 
75 % of the overall weight /thicknese euid that the third 
layer is tranparent:. 

a. structure according to one or more of the preceding 
claims or especially to one of them, characterized in 
that the first and the second layer do provide ca, 25 to 
ca. 50 % of the overall weight/ thickness and that the 
third layer is opaque • 

9 . Structure according to one or more of the preceding 
claims or especially to one of them, characterized in 
that th© shrinkaJbility is almost only present din ex- 
trusion direction - 

10 - MEalti-layer film struc.ture^ especially multi-layer 
film label structure, having a shrixikability in ex- 
trusion directionr produced in the coextrusion process , 
with a first and a second outer layer and a third inner 
layer between the first and second layer^- all layers 
consisting essentially of polystyrene, characterized in 
that the first and second layer are by weight approxima- 
tely 50-75% of the overall weight of the label-struct- 
ure, that the overall thickness is in the range of 0,5 
to at least 4 mils (Or 012 to 0,102 mm) and that the 
first and second layer consist of general purpose, styre- 
xxic reein, whereas the third layer is a modified tough 
polystyrene, such as "K-resin" of Philipps Petroleum 
Chemicals. 
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11, Multi-layer film structure according to claim 10, 
characterised in that the shriixkabiliy ia" present , only 
In extrusion direction* 

5 12. Multi-layer film structure, especially multi^layer 

film label -structure, produced preferably in the coextru- • 
sion process, with a first and second outer layer and a 
third itmer layer between the first and second layer, 
all layers consisting essentially of general purpose 

IB styrenic resin, characterised in that the first and 

second layer are by x^reight approximately 25-50% of the 
overall weight of the structure, that the overall thic- 
kness of the structure is in the range of 0,5 to at 
least 4 mils (0,012 to 0,102 itim or more), that the first 

Q and second layer do consist of general purpose styrenic 
resin, iwfaereas the third layer is a modified tough po- 
lystyrene such as "K-reein" of Philipps Petroleum Chemi- 
cals, and that the third layer is foamed, voided or 
pigmented in order to give the structure opaque pro-- 
211 parties . 

13* Multi-layer film structure according to claim 11^ 
characterized by a shrinkability in extrusion direction - 

a 14, Multi^layer film structure according ^to claim 12 or 
13, characterized in that a further inner layer (fourth 
layer) is provided and that the fourth layer does 
consist of recycled material, 

3D 15- Multi^layer film structure according to one of the 
claims 12 to 14, characterized in that the srinJ5aJ>illty 
is almost only in extrusion direction* 

16. Method for producing a polystyrene based multi-layer 
3S structure, with a middle layer (third layer) of tough 
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>,«^Tv«T additives such aa butadiene and/ox 
^''^''Tr^^^^'^^T.o called ..K^res-m-, ^ha^act^ 
'Trrt^rin a first .t.p one or t^ outer laye.. 
::t":!t^.^e l^^^ Xa^er preferably by — -^i^;^^ 
, layer, co„.i-in, o. .e.eral P-P- ^f^^^ 

and tbat tiie so built structure wxll in a 

p'less ^Leby tlxe xuiddle layer functions ae a c«:rxer 
in term o£ tougbness for tbe outer layers. 

* 17. method according to claim 16. characteri^^ed by a 
Bhrihkability only in extrusion direction. 

X8. container, such as glass f "^tL'^e^^ 

. xxer metal container, labeled with a mlti-layer label 
« :™re baling one or ^re of tbe features 

f ^r«.e structure in one or ««,re of ta.e preceding claii«« 
or produced according to tJie claimed luetbod. 
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ABSTRACT 

Tbie invention is concerned with a aaulti-layer film 
Btructur©, especially film label- structure having a 

5 shrinkability, produced pref era33ly in the coextrTiaion 
proceBS, with a first and a second outer layer and a 
third inner layer between the first and second layer^ 
all layers consisting essentially of polystyrene^ In 
order to achieve an advantageous label stock, the invent- 

g ion proposes, that the first and second layer are by 

weight approximately 50-75% of the overall weight of the 
label- structure, that the overall thicknesB is in the 
range of 0,5 to at least 4 mils (0,012 to 0,102 mm) and 
that the first and second layer consist of general purpo- 

Q se etyrenic resin, whereas the third layer is a modified 
tough polystyrene, such as "K-resin" of Philippe Petrole- 
um Chemicals. 



(Figur I) 
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